Abstract: Breast cancer is the most common type of cancer in women and ranks first in the world. Every year, more than one million new cases are diagnosed worldwide, which represents 30% of new cases of female cancer in industrialized countries and around 14% in developing countries.
Introduction
This study is essential firstly to inform the public and health professionals of the future evolution of this disease and then to help the decision-makers to provide the necessary infrastructure for the reception and the diagnostic and therapeutic support of patients. Finally, it will serve as a basis for comparison with the actual future evolution in order to evaluate the treatments and the prevention of the disease.
To determine the different stages of breast cancer disease, the TNM classifi- [1] .
In this manuscript, we limited our study to 4 stages of the disease varying from the less aggressive case to the most aggressive case, adding two states: Free of cancer and Dead. We leave open the possibility of adding other states and sub-reports for future research.
Breast Cancer Classification
Breast cancer is a malignant tumor that originates in breast cells, and that can spread to other parts of the body. To assess the extent of breast cancer, physicians consider three criteria: tumor size and infiltration, whether or not lymph nodes are affected, and whether or not metastasis is present.
The Size and Infiltration of the Tumor
When cancer cells appear, they first form a tumor in the channels or lobules of the breast. Then, gradually, the tumor can pass through the wall of the canal or the lobule and thus become infiltrating.
Whether the Lymph Nodes are Affected or Not
Cancer cells can escape from the breast and spread elsewhere, touching the lymph nodes of the armpit in the first rank.
The Presence or Absence of Metastases
Cancer cells can invade other organs than lymph nodes and develop metastases. The organs most commonly affected by metastasis in breast cancer are the liver, bones and lungs.
Mathematical Modelisation
The last classification, called TNM by the International Union Against Cancer, makes it possible to define the stages of breast cancer. It means "Tumor, Nodes, and Metastasis", [1] . Generally, these letters are associated with numbers ranging from 0 to 4 for T (tumor size), 0 to 3 for N (degree of invasion) and are either 0 or 1 for M (presence or absence of metastasis). The evolution of the tumor can be grouped by 4 stages in the following table: We limited our study to the 4 stages of the disease vary from the less aggressive case to the most aggressive case, adding two states: Free of cancer and Dead. Our objective is to calculate the probability of being absorbed (the absorption probabilities) and the mean time to absorption of breast cancer data. The data are collected at Dr. Anderson's hospital and instituted from the University of Texas with observation of 780 patients. These data are analyzed at the beginning by McBride and al. to develop a stochastic model of mortality by breast cancer and estimate the proportion of patients cured. In another study, Toskos and Oguztoreli [2] worked with the same data to estimate the transition probabilities. In our study we will use these transition probabilities to construct a transition matrix to calculate the probability and mean time to absorption.
Transition Matrix
Let n ij denote the number of patients who were in state i in period t−1 and are in state j in period t. We can estimate the probability of an individual being in state j in period t given that they were in state i in period t − 1, denoted by P ij , using the following formula:
Thus, the probability of transition from any given state i is equal to the proportion of individuals that started in statei and ended in state j as a proportion of all individuals in that started in state i. This estimator ( * ) is a maximumlikelihood estimator that is consistent by biased, with the bias bending toward zero as the sample size increases. Thus, it is possible to estimate a consistent transition matrix with a large enough sample, [3] . Toskos and Oguztoreli, for example, provide estimates of transition matrix. In this matrix we do not have 6th stage (Dead), we go step by step to calculate a transition matrix, we need to calculate P 16 , P 26 , P 36 , P 46 , P 56 . The probability distribution for the Markov chain, is such that:
This probability distribution can be written as
. If x t = δ j and x t−1 = δ i , then we can write
This formulation assumes that the Markov process is stationary. Proceeding under this assumption, we can arrange the transition probabilities P ij , into an (6 × 6) transition probability matrix P = [P ij ], which has the following properties:
The summation condition above implies that the row sums must equal to one. Finally, the last row of the transition matrix is solved by using the following equation:
Then we can write 
Algorithm
The algorithm we have created is as follows:
% Let us give the absorbing Markov chain characterized by the two matrices Q and R, We compute three matrices describing the behavior of the Markov chain. B = N * R % We then calculated the three matrices N, W and B. 
Conclusion
We conclude that the average time of absorption is 181 months starting from the first stage, 180 months starting from the second stage, 4 months for the third, 2 months for the fourth and 253 for the last stage. From the results, we deduce the validity of the Markov model for estimating the average time of death starting from any stage. This model can be used in other situations more important and more delicate, as for example to compare two treatments tested
